The case definition for this review was: a patient who had travelled overseas in the 6 months before admission to Austin Health, had a length of stay at Austin Health of у 2 weeks, and had infection or colonisation with MDR gramnegative organisms. 2 Although all patients who are transferred from another hospital to Austin Health are systematically screened for the presence of MDR organisms, the case finding in this retrospective review was largely opportunistic. This case review was approved by the Austin Health Office for Research as an audit activity project.
Screening rectal swabs or faecal samples were plated onto chromID ESBL media (bioMérieux). Clinical specimens were processed routinely. Organism identification and susceptibility testing were performed using agar dilution or the VITEK 2 automated system (bioMérieux). Minimum inhibitory concentrations to tigecycline and colistin were determined using Etest (bioMérieux). Gramnegative isolates were classified as MDR, extensively drugresistant (XDR) or pandrug-resistant, according to international guidelines. 2 Where testing against a particular agent was not done, the result was recorded as susceptible for that agent to avoid overestimating the burden of resistance. Genotypic detection of resistance was performed at As the patient had multiple resistant organisms, detailed infection control plans were made before his arrival at the Austin Hospital. This included placement in a single room with a dedicated ensuite bathroom, daily bleach cleaning of the room, 1 no use of shared equipment, enforcement of strict contact precautions including gowns and gloves, and hand hygiene. Patient movement was severely restricted and only two visitors were allowed at any one time.
Unfortunately, the patient developed a new intra-abdominal collection, bowel obstruction and abdominal sepsis. This required surgical intervention, including extensive division of adhesions, resection of the sigmoid and part of the descending colon, retroperitoneal enteric fistula repair and retroperitoneal abscess drainage. An end colostomy and loop ileostomy were formed. This procedure resulted in faecal continence and therefore control of the perianal source of multidrug-resistant organisms. Culture of the intra-abdominal abscess grew mixed enteric flora including Enterococcus faecium, Escherichia coli, Citrobacter spp, Candida glabrata and K. pneumoniae. The latter organism was resistant to multiple drugs, including meropenem, due to the production of K. pneumoniae carbapenemase-2 (bla KPC-2 ) (Patient 1, Box). The same organism was found in his faeces.
A bla KPC-2 -producing K. pneumoniae was also isolated from a sacral ulcer swab, but the susceptibility profile was slightly different. This isolate was also resistant to all aminoglycosides, including gentamicin and amikacin, and demonstrated an increased minimum inhibitory concentration to colistin (Box). The patient's antibiotic treatment included meropenem, tigecycline, colistin and caspofungin for 6 weeks, and his sacral ulcer was treated with a vacuum-assisted closure dressing. He stayed at the Austin Hospital for 101 days before being discharged home.
Six months later, the patient re-presented to the Austin Hospital with urosepsis. The causative organism, isolated in both urine and blood, was E. coli (Box). Strikingly, the organism was found to be a bla KPC-2 -producing strain, suggesting interspecies transfer of this mobile genetic element between K. pneumoniae and E. coli. Unlike the K. pneumoniae, this isolate was susceptible to ciprofloxacin, and the patient was successfully treated with this antibiotic. During this second admission, the same infection control measures were enforced.
At follow-up 6 months later, the patient remained well. There was no documented inhospital transmission of bla KPC-2 , suggesting the infection control measures employed were successful. 
117

◆
Pathology West laboratories using multiplex polymerase chain reactions (PCRs). 3 We identified 10 patients during the study period (Box). For all patients except Patient 6, who developed bacteraemia after admission, MDR gram-negative organisms were detected on admission. Eight patients had either been repatriated directly to Australia or discharged from hospitals overseas. There was no predominant country of travel, with a wide geographical spread over multiple continents. The most common clinical problems, occurring in five patients, were accidents resulting in spinal cord injuries or multiple fractures. A broad range of antibiotics was used to treat the infections, with colistin being the most common. Colistin is an old drug that has been "rediscovered" with the advent of MDR gram-negative infections. 4 It is associated with significant nephrotoxicity, which was seen in four of six patients. Nine patients survived; one died from overwhelming sepsis related to MDR Pseudomonas aeruginosa sacral osteomyelitis.
Each patient with a carbapenem-resistant organism was managed in a single room with strict contact precautions. When a patient was transported for procedures, all surfaces in contact with the patient were cleaned with 1 : 1000 ppm of chlorine-based disinfectant. For most patients, this occurred before the microbiological test results were available, as patients who had been recently hospitalised overseas were "red-flagged" by the bed manager and infection control team. There were no identified outbreaks resulting from any of these patients.
In these 10 patients, 19 MDR organisms were isolated. Gram-negative organisms (n = 17) were far more common than gram-positive organisms. Most of the gram-negative isolates were classified as MDR, but three isolates (P. aeruginosa and Acinetobacter baumannii complex) were XDR (Box). Of concern, 12 isolates were meropenem-resistant. Most drug-resistant gram-negative organisms were judged clinically to be causing infection and requiring treatment, with only four deemed as colonisers. In addition to the burden of disease in each patient, the cost to the health care system was significant. The total duration of hospitalisation for each patient ranged between 29 and 120 days (mean, 66.4 days). Although difficult to quantify, additional costs incurred from enforcement of strict contact precautions included those related to personal protective equipment, cleaning and prolongation of length of stay due to limits placed on rehabilitation.
Infections with MDR gram-negative bacteria are now well described worldwide. 4 The rapidity of their spread, coupled with a lack of new antimicrobial agents, is alarming. 5 Of greatest concern is the rise of carbapenemaseproducing organisms, as carbapenems are the last line of commonly available gram-negative antibiotics. 4 Infections associated with these organisms have high mortality (51%-59%) and have been associated with numerous health care-associated outbreaks. [4] [5] [6] In Australia, we are fortunate that such organisms are not yet endemic, but many of these organisms and their resistance mechanisms have been reported locally. 5, 7 With increasing international travel, these resistant bacteria are no longer limited by geographical boundaries. In 2012, there were a record 8.2 million short-term resident departures from Australia. 8 Among the top 10 destination countries were our neighbours including Indonesia, Thailand and China. Recent data from China show hospital rates of carbapenem resistance exceeding 50% in Acinetobacter and 25%-30% in P. aeruginosa. 9 A recent Australian study examining the risk of resistant E. coli after international travel showed that colonisation increased from 7.8% to 49%. 10 The locations most frequently associated with acquisition of resistant E. coli were the Indian subcontinent, China, the Middle East and Africa. In contrast, most cases in our study were clinical infections rather than colonisation, indicating that the threat of MDR gram-negative bacteria is no longer just a theoretical problem. To document the problem and direct resources to this growing threat at a national level, strong consideration should be given to making these infections notifiable. 5, 11 Although this case review was limited by the lack of denominator data, there appears to be a high risk of infection or colonisation with MDR organisms in patients who are repatriated from countries with high rates of resistance. It is imperative that hospitals that accept such patients have management protocols in place to prevent spread of MDR organisms locally.
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Lessons from practice
• Hospitals should follow recommendations for preventing institutional spread of multidrug-resistant (MDR) gram-negative organisms. 11, 12 • Patients at high risk of colonisation or infection with MDR gram-negative bacteria should be identified; hospitalisation overseas is a key risk factor.
• All high-risk patients should be isolated, pending results of screening cultures. Strict infection control measures should be implemented, including contact precautions, hand hygiene, patient placement in single rooms, intensive cleaning of the environment, restriction of patient movement and minimising visitor contact.
• Screening protocols for colonisation in high-risk patients should be followed.
Appropriate patient specimens include rectal or perianal swabs or faeces.
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